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M.2.8 RADIOLOGICAL IMPACTS AT OAK RIDGE RESERVATION

This section presents the radiological impacts of the various storage and disposition alternatives at ORR. Section
M.2.8.1 presents the radiological releases and resulting impacts from facilities associated with No Action.
Section M.2.8.2 presents the radiological releases and resulting impacts from the various alternatives.

For purposes of radiological impact modeling, ORR was divided into seven separate areas which would release
radioactivity in 2005. All potential release points in each area were aggregated into a single release point.
Tables M.2.8-1 and M.2.8-2 present the characteristics of each of the release points including location, release
height, minimum distance, and annual average dispersion to the site boundary in each of 16 directions. In order
to calculate the maximum site boundary dose (that is, the dose ultimately incurred to the site MEI), the dose
from each release point to the “maximum receptor” (that is, potential MEI) associated with each of the other
release points has been calculated. For further clarification on the definition of the “maximum receptor,” refer
to Section M.2.2.2. For example, the dose resulting from releases from the Oak Ridge National Laboratory
(ORNL), Y-12 Plant (Y-12), High Flux Isotope Reactor Areas, and the other storage and disposition
alternatives, has been determined for the maximum receptor from the K-25 Site (K-25) incinerator. Figure
M.2.8-1 illustrates the location of each maximum receptor in relation to each release point. The maximum site
boundary dose (that is, the dose ultimately incurred to the site MEI) is then determined by the maximum dose
to one of those maximum receptors. Tables M.2.8-3 and M.2.8—4 present the distance, direction, and
atmospheric dispersion from each release point to each of the maximum receptors. Annual radiological releases
were assumed to remain constant during the full operational period.

Descriptions of population, foodstuffs distributions, and aquatic foods for each release area are provided in a
Health Risk Data report, October 1996. The joint frequency distributions used for the dose assessment were
based on 1990 meteorological measurements from five meteorological towers (Tower 1 for K-25, Tower 2 for
ORNL, Tower 4 for the High Flux Isotope Reactor and Radiochemical Engineering Development Center, Tower
5 for Y-12, and Tower 6 for the proposed Tritium Supply Site location) at the 10-m (33-ft) height and are
contained in the Health Risk Data report.

Doses given in this section are associated with 1 year of operation because regulatory standards are given as
annual limits. The health effects are presented on an annual basis in the tables and for the projected operational
period in the text. Tables M.2.8-5 through M.2.8-8 include the radiological impacts to the public from both
atmospheric release and from using the surface water for No Action and the storage and disposition alternatives.
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Table M.2.8-3. Direction, Distance, and Meteorological Dispersion to Various Maximum
Individual Receptors at the Oak Ridge Reservation Site Boundary
(Without Presence of the Clinch River Breeder Reactor Site)

Atmospheric
Dispersion
Direction Distance Chv/Q
Maximum Receptor For (m) (s/'m3)
Release Point: Immobilization
Immobilization Facility Sw 2,903 1.1x10°®
K-25 sW 3,189 9.7x1077
X-10 SSE 3,582 6.0x10°8
Y-12 NE 10,548 1.9x1077
MOX Fuel Fabrication NE 10,449 1.9x107
Pit Disassembly/Conversion NE 9,699 2.1x1077
Release Point: K-25 _
Immobilization Facility SSE 2,315 4.0x10"7
K-25 S 2,415 6.1x107
X-10 SE 5,421 9.3x10°8
Y-12 ENE 12,739 1.1x1077
MOX Fuel Fabrication ENE 12,639 1.1x10°7
Pit Disassembly/Conversion ENE 11,863 1.2x10°77
Release Point: X-10
Immobilization Facility WSwW 5,468 2.5x1077
K-25 WSW 5,735 2.3x1077
X-10 SW 3,750 4.5x1077
Y-12 NNE 8,933 1.2x1077
MOX Fuel Fabrication NNE 8,842 1.3x1077
Pit Disassembly/Conversion NNE 8,184 1.4x107
Release Point: Y-12
Immobilization Facility Sw 12,769 3.4x108
K-25 SW 13,055 3.3x10°8
X-10 SW 11,875 3.8x10°®
Y-12 NNE 879 1.0x10°6
MOX Fuel Fabrication N 812 6.4x1077
Pit Disassembly/Conversion Nw 772 4.5x1077
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Table M.2.8-3. Direction, Distance, and Meteorological Dispersion to Various Maximum
Individual Receptors at the Oak Ridge Reservation Site Boundary
(Without Presence of the Clinch River Breeder Reactor Site)—Continued

Atmospheric
Dispersion
Direction Distance Chi/Q
Maximum Receptor For (m) (s/m3)
Release Point: MOX Fuel

Fabrication Facility

Immobilization Facility SW 12,523 1.4x1077

K-25 SW 12,809 1.4x1077

X-10 SW 11,606 1.6x107

Y-12 NN 1,143 2.8x10

MOX Fuel Fabrication NNE 1,071 3.1x10®

Pit Disassembly/Conversion NwW 863 6.6x1077

Release Point: Pit Disassembly/

Conversion

Immobilization Facility SwW 11,735 1.5x1077

K-25 SW 12,021 1.5x1077

X-10 SW 10,902 1.7x107

Y-12 NE 1,776 2.7x10°6
“MOX Fuel Fabrication NE 1,683 3.0x10®

Pit Disassembly/Conversion NNE 1,083 3.1x10°®

Source: HNUS 1996a.
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Table M.2.8—4. Direction, Distance, and Meteorological Dispersion to Various Maximum
Individual Receptors at the Oak Ridge Reservation Site Boundary
(With Presence of the Clinch River Breeder Reactor Site)

Atmospheric
Dispersion
Direction Distance Chi/Q
Maximum Receptor For (m) (s/m*)
Release Point: LWR Site
LWR Site WSW 897 4.5x10
Immobilization Facility NNE 1,728 1.5x10°®
K-25 N 1,518 1.1x10°®
X-10 E 3,420 3.4x107
Y-12 NE 14,878 9.2x108
MOX Fuel Fabrication NE 14,780 9.2x108
Pit Disassembly/Conversion NE 13,996 1.0x1077
Release Point: Immobilization
LWR Site SSW 4,244 2.8x1077
Immobilization Facility SW 2,903 1.1x10¢
K-25 SW 3,198 9.7x107
X-10 S 4,027 6.8x108
Y-12 NE 10,571 1.9x107
MOX Fuel Fabrication NE 10,472 1.9x107
Pit Disassembly/Conversion NE 9,674 2.2x107
Release Point: K-25 TSCA
Incinerator
LWR Site S 4,244 2.6x1077
Immobilization Facility SSE 2,306 4.0x10”7
K-25 S 2,419 6.1x1077
X-10 SE 5,747 8.5x10°8
Y-12 ENE 12,761 1.1x10”7
MOX Fuel Fabrication - ENE 12,663 1.1x107
Pit Disassembly/Conversion ENE 11,836 1.3x10”7
Release Point: X-10 (ORNL)
LWR Site WSW 7,297 1.6x1077
Immobilization Facility WSW 5,471 2.5x107
K-25 WSW 5,743 . 2.3x10°7
X-10 SW 4,135 3.9x107’
Y-12 NNE 8,956 1.2x1077
MOX Fuel Fabrication NNE 8,863 1.3x10”7
Pit Disassembly/Conversion NNE 8,163 1.4x1077
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Table M.2.8—4. Direction, Distance, and Meteorological Dispersion to Various Maximum
Individual Receptors at the Oak Ridge Reservation Site Boundary
(With Presence of the Clinch River Breeder Reactor Site)}—Continued

Atmospheric
Dispersion
Direction Distance Chi/Q
Maximum Receptor For (m) (s/m)
Release Point: Y~12
LWR Site SW 14,978 2.8x10°8
Immobilization Facility SW 12,769 3.4x10°8
K-25 SW 13,064 3.3x10°8
X-10 SW 12,259 3.6x10°8
Y-12 NNE 898 1.0x10°6
MOX Fuel Fabrication N 827 6.2x1077
Pit Disassembly/Conversion NwW 785 4.4x107
Release Point: MOX Fuel
Fabrication Facility
LWR Site SW 14,726 1.1x1077
Immobilization Facility Sw 12,523 1.4x1077
K-25 SW 12,818 1.4x1077
X-10 SW 11,989 1.5x10”7
Y-12 NNE 1,163 2.7x10°¢
MOX Fuel Fabrication NNE 1,087 3.1x10°®
Pit Disassembly/Conversion NW 868 6.5x107
Release Point: Pit Disassembly/
Conversion
 LWR Site SW 13,950 1.2x1077
Immobilization Facility SwW 11,735 1.5x1077
K-25 SW 12,030 1.5x10”7
X-10 SSW 11,293 6.9x10”7
Y-12 NE 1,798 2.7x10°¢
MOX Fuel Fabrication NE 1,705 2.9x10°
Pit Disassembly/Conversion NNE 1,067 3.1x10°

Source: HNUS 1996a.
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Doses given in this section are associated with 1 year of operation because regulatory standards are given as
annual limits. The health effects are presented on an annual basis in the tables and for the projected operational

period in the test.
M.2.8.1 No Action

Atmospheric Releases and Resulting Impacts to the Public. For No Action, three of the five areas have
radioactive releases into the atmosphere from normal operation. Table M.2.8.1-1 presents the estimated annual
atmospheric radioactive releases.

Tables M.2.8-5 and M.2.8-6 include the atmospheric radiological impacts to the maximally exposed
member of the public and the offsite population within 80 km (50 mi), respectively. The maximally exposed
individual would receive an annual dose of 1.5 mrem. An estimated fatal cancer risk of 3.7x107> would result
from 50 years of operation. The population within 80 km (50 mi) would receive a dose of 29 person-rem in
2030 (midlife of operation). An estimated 0.73 fatal cancers could result from 50 years of operation.

Liquid Releases and Resulting Impacts to the Public. For No Action, two of the five areas have radioactive
releases to the offsite surface water from normal operation. Table M.2.8.1-2 presents the estimated annual liquid
radioactive releases.

Tables M.2.8-7 and M.2.8-8 include the radiological impacts to the maximally exposed individual and the
offsite populations using surface water within 80 km (50 mi) downstream of ORR, respectively. The
maximally exposed member of the public would receive an annual dose of 1.7 mrem. An estimated fatal
cancer risk of 4.3x107 would result from 50 years of operation. The population would receive a dose of
4.7 person-rem in 2030. An estimated 0.12 fatal cancers could result from 50 years of operation.

Worker Doses and Health Effects. Based on measured values during 1991 and 1992 (Dose Reports for 1991
and 1992), it is estimated that the average dose to a badged worker involved in No Action activities at ORR in
2005 and beyond would equal 2.6 mrem. It is projected that in 2005 and beyond, there would be 17,215 badged
workers involved in No Action activities. The annual dose among all these workers would equal 44 person-rem.
From 50 years of operation, an estimated fatal cancer risk of 5.2x10™ would result to the average worker and
0.88 fatal cancers could result among all workers.
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Table M.2.8.1-1. Annual Atmospheric Radioactive Releases From Normal Operation of No Action at Oak

Ridge Reservation (curies)

No Action
Isotope K-25 X-10 Y-12 HEU Storage?®

H-3 0 2.4x10° 0 0
Be-7 0 3.8x10% 0 0
K-40 4.0x102 0 0 0
Ar-41 0 1.8x10° 0 0
Co-57 1.2x10 0 0 0
Co-60 4.4x10°3 2.6x10° 0 0
Sr-90 0 3.8x10°* 0 0
Tc-99 0.12 0 0 0
Ru-106 4.5x103 0 0 0
Cd-109 7.6x107 0 0 0
1-129 0 2.5x10% 0 0
I-130 0 5.5x107 0 0
I-131 0 5.3x102 0 0
I-132 0 0.93 0 0
I-133 0 0.20 0 0
I-135 0 0.47 0 0
Xe-135 0 5.0x10' 0 0
Xe-138 0 7.1x10! 0 0
Cs-134 0 5.2x1077 0 0
Cs-137 5.0x1073 5.1x10°* 0 0
Cs-138 0 7.1x10! 0 0
Ba-140 0 49x10™* 0 0
Ce-141 2.0x10 0 0 0
Eu-152 0 1.7x10°% 0 0
Eu-154 0 2.5x10 0 0
Eu-155 0 5.2x10°6 0 0
Os-191 0 0.17 0 0
Pb-212 0 0.37 0 0
Th-228 3.8x10" 1.5x10°® 0 0
Th-230 5.9x107 5.7x10°8 0 0
Th-232 1.1x10* 3.3x10°8 0 0
Th-234 1.8x102 0 0 0

U-234 4.0x10°3 8.7x10°® 4.7x102 4.7x10°3

U-235 1.8x10™ 4.7x10°7 1.5x10°3 1.5x10°®

U-236 0 0 1.9x10™ 1.9x10°7

U-238 4.2x1073 2.8x1073 6.5x103 6.5x10°0
Np-237 5.7x10™ 0 0 0
Pu-238 2.5x10% 2.8x10°® 0 0
T Pu239 T - 5.7x107 8.0x10°¢ 0 0
Am-241 0 4.6x10 0 0
Cm-244 0 7.3x107 0 0

2 No Action HEU storage release is assumed equal to 0.001 of Y-12 releases.

Source: OR DOE 1994c.

M-75



Storage and Disposition of Weapons-Usable
Fissile Materials Final PEIS

Table M.2.8.1-2. Annual Liquid Releases From Normal Operation of No Action
at Oak Ridge Reservation (curies)

Isotope K-25 X-10
H-3 0 1.8x1073
K-40 0.019 0
Co-60 0 0.55
Sr-90 0 6.7
Tc-99 0.030 0
Ru-106 0.038 0
Cs-137 1.2x1073 0.018
Ce-143 0.20 0.040
Th-228 0.20 0
Th-230 2.4x107 0
Th-234 0.036 0
U-234 7.7x1073 9.5x10™
U-235 0.014 0.056
U-236 5.8x10™* 0
U-238 6.0x1073 4.5
Np-237 1.2x1073 0
Pu-238 1.6x10 0

Source: OR DOE 1994c.

M.2.8.2 Storage and Disposition

Atmospheric Releases and Resulting Impacts to the Public. Total site radiological impacts during operation of
storage or disposition facilities can be found by adding the impacts resulting from No Action facilities to the
incremental impacts resulting from storage or disposition facilities. For example, to deterrnine the radiological impact
for the addition of the AP600 reactor at ORR, the No Action facilities doses would be summed with the AP600 reactor
doses. Estimated annual atmospheric radioactive releases for the storage and disposition facilities are given in Section
M.2.3. Tables M.2.8-5 and M.2.8-6 present the atmospheric radiological impacts by alternative facility.

The annual dose associated with the different alternative facilities range from 9.4x10°8 t0 4.8 mrem to the
maximally exposed member of the public and from 1.8x10%105.1 person-rem to the 80-km (50 mi) population
in the year 2030. The associated health effects from annual operations are included in both tables.

Liquid Releases and Resulting Impacts to the Public. There are two disposition technologies that would
release liquid discharges to the surface water surrounding ORR. These are the large and small evolutionary
Advanced LWRs. The liquid releases for these technologies are given in Section M.2.3. As an example of
determining the total site liquid radiological impact associated with the addition of an AP600 reactor at ORR,
the No Action liquid doses must be summed with the AP600 reactor liquid doses. Tables M.2.8-7 and M.2.8-8
present the liquid radiological impacts for the applicable alternative facilities.

" No change was reported in liquid radioactive releases due to the upgraded or new HEU storage facilities for
continued HEU storage at ORR above those radioactive releases already included in No Action. Therefore, there
are no changes in dose to the public from the upgraded or new HEU storage facilities at ORR.

The annual incremental doses associated with the different LWR’s that have liquid releases range from 0.060 to 0.54
mrem to the maximally exposed member of the public, and range from 0.078 to 0.50 person-rem to the downstream
population in 2030. The associated health effects from annual operations are included in both tables.
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Worker Doses and Health Effects. For the storage and disposition alternatives, the impacts from the No Action
facilities need to be added to the changes in impacts from the storage or disposition facilities to determine the
impacts from total site operations, refer to the worker discussion under No Action, above, and to Table
M.2.3.2-1).

M-77





